INTRODUCTION {#Sec1}
============

An estimated 350 million people worldwide are infected chronically with the hepatitis B virus (HBV), a leading preventable cause of death.[@CR1] Approximately 1.4 million Americans have chronic hepatitis B, and the prevalence will likely increase due to immigration from endemic areas.[@CR2] Since chronic hepatitis B is often asymptomatic, many infected people do not know they have it. Early diagnosis through blood tests is crucial, because it can lead to treatment (antiviral medications) and preventive measures (e.g., avoidance of alcohol and other liver toxins, vaccination for hepatitis A, and possibly screening for liver cancer) along with prevention of transmission by vaccination of contacts.[@CR3],[@CR4] Guidelines recommend that people born in endemic areas and US--born persons not vaccinated as infants whose parents were born in endemic regions be screened using blood tests for hepatitis B surface antigen (HBsAg) and surface antibody (anti-HBs).[@CR5]

In the US, a majority of those with chronic hepatitis B are Asians.[@CR6] Among Asians, infection usually occurs in childhood, a pattern that leads to the development of liver cancer at an early age.[@CR7],[@CR8] HBV accounted for 80% of the liver cancer cases among Asian Americans.[@CR8] HBV testing among Asian and Pacific Islander adults is cost-effective, with an estimated incremental cost-effectiveness ratio of \$36,088 per quality-adjusted life-years (QALY) for a screen-and-treat strategy and of \$39,903 per QALY for a strategy of screening, treating those infected, and vaccination of close contacts. However, two-thirds of Asian Americans chronically infected with HBV are unaware of it.[@CR9]

Vietnamese Americans are the second fastest growing Asian group, with a population over 1.25 million. [@CR10],[@CR11] They face significant health barriers, including limited access and lack of health knowledge.[@CR12] Vietnamese Americans have a prevalence rate of chronic hepatitis B ranging from 7 to 14%.[@CR9],[@CR13]-[@CR15] Liver cancer is the second leading cause of cancer deaths for Vietnamese Americans, second only to lung; the incidence rate of liver cancer is six times that of non-Latino whites.[@CR16]

The largest populations of Vietnamese Americans are in California, Texas, Greater Washington DC/Maryland/Virginia, and Seattle/King County, WA.[@CR17] This article reports the results of a baseline telephone survey about HBV in population-based samples of Vietnamese Americans living in the San Francisco/San Jose metropolitan areas of Northern California (Vietnamese population 165,402) and the Greater Washington, DC/Maryland/Virginia metropolitan area (Vietnamese population 58,020) in 2007-2008.[@CR17] The goal was to describe HBV beliefs, knowledge, and testing behaviors across two large Vietnamese communities as part of the planning for a community-wide intervention program.

METHODS {#Sec2}
=======

Study Design {#Sec3}
------------

A population-based telephone survey was conducted in 2007-2008. Using a list of 55 Vietnamese surnames, an established method to obtain a representative sample of this population,[@CR18]-[@CR20] a simple random sample of 10,150 numbers in telephone directories in Northern California and the Greater Washington, DC metropolitan areas was compiled. Survey eligibility criteria included: age 18 to 64, resident of either area, able to respond in Vietnamese or English, and self-identified as Vietnamese, Vietnamese American, or Chinese-Vietnamese. The Institutional Review Boards of the University of California, San Francisco and San Francisco State University (SFSU) approved the study protocols.

Response and Cooperation Rates {#Sec4}
------------------------------

To assess eligibility, each number was called up to 15 times from 10 AM--9 PM Mondays-Saturdays. For each eligible number, unless there was a refusal, up to 33 calls were attempted in order to complete a survey. Of the 10,150 numbers, 3,139 (30.9%) were not eligible (11.3% non-working numbers, 5.5% not ethnically eligible, 5.5% not age eligible, 3.6% not language eligible, 4.1% business/government numbers, and 0.9% not in study area/other); 2,535 (25.0%) could not be assessed for eligibility (18.0% despite maximum number of call attempts, 5.7% hard refusals, and 1.3% on "never call" lists). There were 4,476 (44.1%) eligible numbers, among which 998 (9.8%) refused to participate, 1,774 (17.5%) neither refused nor completed survey while not at the maximum call attempts, and 1,704 (16.8%) completed the survey. The rates were similar for Northern California and Washington D.C., except that Washington D.C. had more telephone numbers that could not be assessed for eligibility despite 15 call attempts (1,529 vs. 295) while Northern California had more eligible households that neither refused nor completed the survey while not at the maximum call attempt (1,596 vs. 178).

The overall cooperation rate (number of completed interviews divided by number of eligibles and excluding those eligible but unable to be reached) was 63.1% (65.5% for Northern California and 60.7% for DC). Using the American Association for Public Opinion Research Response Rate 4 formula,[@CR21] the response rates were 27.4% overall, 25.8% for Northern California, and 29.3% for DC.

Survey Development and Administration {#Sec5}
-------------------------------------

A 24-minute computer-assisted telephone interviewing (CATI) survey was developed in English by using previously tested instruments along with research team and focus group input. The survey was translated into Vietnamese, back-translated into English, and pilot-tested with 26 participants. Between October 2007 and February 2008, 18 bilingual interviewers at the Public Research Institute at San Francisco State University administered the final survey in the respondent's language of choice (Vietnamese or English). Interviewers were trained to conduct the structured CATI survey in a standardized manner; they could call either region at any time and were monitored randomly for quality control.

Survey Measures and Variables {#Sec6}
-----------------------------

Measures were developed using the Health Behavior Framework (HBF), which represents a synthesis of some of the major theoretical formulations in the area of health behavior.[@CR22],[@CR23] Demographic factors included: geographic area, age, sex, highest level of education, annual household income, employment, marital status, birthplace, years in the US, and how well the respondent spoke Vietnamese. Birthplace was combined with length of US residence due to the small number (2.3%) who were born in the US, who were then categorized as having lived in the US for \>10 years. Health and health care variables included: family history of hepatitis B, having a regular physician, ethnicity of regular physician, and health insurance status.

Individual HBF constructs included knowledge, beliefs, and communication regarding HBV testing. Eight questions concerned knowledge of HBV transmission: three incorrect modes (smoking cigarettes; sharing food, drink, or eating utensils; sneezing or coughing) and four correct modes (sexual intercourse; sharing or reusing needles; during childbirth; sharing toothbrushes), as well as the fact that an infected person who looks and feels healthy could spread the disease. The "transmission knowledge" score consisted of the number of correct answers (range 0--8). Perceived severity questions asked whether respondents thought that persons with HBV could be infected for life, if HBV could cause cancer, if someone could die from HBV, and if HBV could be treated. Stigma, a cultural factor, was measured by asking if people avoided HBV-infected persons. Questions about communication with others asked whether respondents had discussed HBV with their friends or family, if their physician had recommended they be tested, if their employer had asked they be tested, and if the respondent had asked to be tested. The outcome measure of hepatitis B test receipt was defined as a "Yes" response to: "Have you ever had a blood test to check for hepatitis B?"

Statistical Analysis {#Sec7}
--------------------

First, the two geographic areas were compared regarding all variables specified above using t-tests for continuous variables and chi-square tests for categorical variables. Then, a logistic regression model was employed to assess the relative contribution of HBF constructs in explaining variation in test receipt. The independent variables included: demographics and health care variables; transmission knowledge score, perceived severity, cultural factors, and hepatitis B-related communication with others. Initially both English and Vietnamese fluency were included as covariates, but English fluency was dropped from the models because it was not associated with test receipt. Statistical significance was assessed at the 0.05 level. Data were analyzed using SAS version 9.2 (SAS Institute, 2007).

RESULTS {#Sec8}
=======

Table [1](#Tab1){ref-type="table"} shows the sociodemographics of the 1,704 respondents by geographic areas. The mean age was 45.9 years (Standard Deviation \[SD\] =11.2); 56% were females. Most (98%) were foreign-born, with 80% having been US residents for \>10 years; 72% spoke Vietnamese fluently. Nearly 85% had health insurance, and 71%, a regular physician. Compared to Northern California respondents, DC respondents were more likely to be male, highly educated, employed, and to have a higher income and a regular physician. Table 1Characteristics of Vietnamese American Respondents in Northern California and Washington, DC Areas, 2007--08Total (n = 1704) %Northern California (n = 871) %Washington, DC (n = 833) %p-value^*a*^Age group (years) 18-298.37.98.60.76 30-4949.450.248.6 50-6442.341.942.7Sex Male44.041.346.80.02 Female56.058.753.2Marital status Never married14.715.514.00.44 Widowed or divorced6.77.16.1 Married or has partner78.677.479.9Education Less than high school21.024.317.5\<0.01 High school graduate28.727.729.7 Some college16.417.015.9 College graduate or higher33.931.036.9Years in U.S \>1080.078.781.50.16 ≤1020.021.318.5Speaks Vietnamese Less than well10.511.59.40.24 Well17.916.918.9 Fluently71.671.671.7Employment Employed73.164.881.9\<0.01 Unemployed26.935.218.1Annual household income \<\$10,0003.55.21.7\<0.01 \$10,000-\$30,00020.928.213.2 \$30,000-\$50,00014.613.316.0 \>\$50,00039.933.246.9 Unknown21.120.122.2 Had health insurance84.383.485.30.32 Had regular doctor71.168.773.60.03Ethnicity of doctor Vietnamese47.948.147.70.88 Other52.151.952.3 Had family history of hepatitis B17.720.614.8\<0.01^a^p-value based on chi-square tests for differences between the two geographic areas

Hepatitis B-related beliefs, knowledge, and behaviors for the entire sample are shown in Table [2](#Tab2){ref-type="table"}. Of all respondents, 17.7% reported a family history of hepatitis B and 61.6% reported having had a hepatitis B test. Among those who reported having received a test, 4.5% reported that they still had HBV, 67.6% reported they did not have it, 16.3% reported they were immune to it, 4.5% reported that they had it but were no longer infectious, and 7.1% did not know their results. Table 2Hepatitis B-related Behaviors, Knowledge, Beliefs, and Communication with Others among Vietnamese American Respondents, 2007--08Total (n = 1704) %Behaviors Had hepatitis B test61.6 Had hepatitis B vaccination26.5Knowledge Knew that hepatitis B infection can be lifelong52.7 Knew that hepatitis B causes cancer81.1 Knew that hepatitis B can be transmitted:  By sharing needles84.6  By sharing toothbrushes68.2  By sexual intercourse54.3  At childbirth77.1 Knew that hepatitis B cannot be transmitted:  By smoking cigarettes46.7  By being near a person who sneezes47.8  By sharing food or eating utensils32.8 Knew that hepatitis B can be transmitted by people who look and feel healthy68.8 Transmission knowledge score (range 0-8) Mean + SD4.8 ± 1.7Beliefs and Other Cultural Factors Believed that people can die from hepatitis B91.8 Believed that hepatitis B cannot be treated14.6 Thought that people avoid those with hepatitis B38.7Communication with others Discussed hepatitis B with family/friends44.9 Doctor recommended test for hepatitis B40.5 Employer asked to go get test for hepatitis B6.7 Asked doctor for test for hepatitis B36.3

Only 26.5% had been vaccinated against hepatitis B. Most (91.8%) believed that hepatitis B can be fatal. Few (14.6%) believed that it was untreatable, and 38.7% thought that people avoided those infected with hepatitis B. Half (52.7%) knew that HBV infection could be lifelong, and most knew that it could cause cancer (81.1%). Knowledge about some correct modes of transmission was moderate to high: 84.6% knew about sharing needles; 68.2%, about sharing toothbrushes; and 77%, about childbirth. However, only 54.3% knew about sexual intercourse as a mode of transmission. Knowledge about the incorrect modes of transmission was less, with 46.7% knowing that HBV was not acquired by smoking cigarettes, 47.8%, not from someone who sneezes, and 32.8%, not from sharing food or eating utensils. Two-thirds (68.8%) knew that someone who appeared healthy could transmit HBV. The mean knowledge score (range 0-8) was 4.8 (SD = 1.7). Approximately 45% reported having discussed hepatitis B with their family members or friends, 40% reported their physicians recommended testing, and 36% reported asking their physicians for testing.

Northern California respondents were more likely than DC respondents to report having had a family history of HBV (20.6% vs. 14.8%, p \< 0.01) and having had a hepatitis B test (65.3% vs. 57.7%, p \< 0.01) but not for hepatitis B vaccination (26.9% vs. 26.0%, p = 0.75). There were no differences in beliefs and knowledge, except Northern California respondents were slightly more likely to think that people avoided those who had hepatitis B (41.1% vs. 36.3%, p = 0.04) and less likely to know that HBV cannot be transmitted by smoking cigarettes (43.6% vs. 49.8%, p = 0.01). More Northern California than DC respondents reported that their physicians had recommended testing (44.9% vs. 35.8%, p \< 0.01), and that they had asked their physicians for testing (39.4% vs. 33.0%, p \< 0.01).

Table [3](#Tab3){ref-type="table"} shows the multivariable model for hepatitis B test receipt among all respondents. Sociodemographic factors significantly associated with self-report of hepatitis B testing included being in Northern California (Odds Ratio \[OR\] 1.37, 95% Confidence Interval \[CI\] 1.05, 1.77), aged 30-49 (OR 0.68, CI 0.52, 0.90), speaking Vietnamese less than fluently (OR 0.68, CI 0.51, 0.90), having lived in the US \>10 years (OR 0.66, CI 0.47, 0.93). Those reporting a lower household income were less likely to report hepatitis B testing. Sex, marital status, and education were not associated with testing. Among health and health care variables, only reporting a hepatitis B vaccination was associated with testing (OR 1.86, CI 1.35, 2.55). Table 3Multivariable Model of Self-Reported Hepatitis B Test Receipt among Vietnamese American Respondents in Northern California and Washington, DC Area, 2007-08Association with Hepatitis B Test Receipt (n = 1627)OR (95% CI)Sociodemographics Northern California (ref. Washington, DC area)1.37 (1.05,1.77) Age (ref. 50--64 years)  18--29 years0.57 (0.31,1.02)  30--49 years0.68 (0.52,0.90) Male (ref. female)1.10 (0.84,1.42) Marital status (ref. Married or partnered)  Never married0.95 (0.62,1.44)  Widowed, divorced0.68 (0.41,1.15) Education (ref. \< High school graduate)  College graduate or more1.38 (0.92,2.06)  Some college1.18 (0.76,1.83)  High school graduate1.07 (0.75,1.54) In US \>10 years (ref. ≤10 years)0.66 (0.47,0.93) Speak Vietnamese language less than fluently (ref. fluently)0.68 (0.51,0.90) Annual household income (ref. \>\$50,000)\<\$10,0000.29 (0.14,0.63)  \$10,000- \$30,0000.61 (0.41,0.90)  \$30,000- \$50,0000.62 (0.41,0.94)  Missing0.89 (0.60,1.30)Health and health care Had health insurance (ref. No)1.30 (0.91,1.86) Had regular doctor (ref. No)1.23 (0.87,1.76) Had Vietnamese doctor (ref. Other ethnicity)1.12 (0.81,1.55) Had family history of hepatitis B (ref. No)1.36 (0.95,1.95) Had hepatitis B vaccination1.86 (1.35, 2.55)Knowledge and Beliefs Transmission knowledge score (each additional point)1.05 (0.97,1.14) People can die from hepatitis B (ref. No)0.47 (0.30,0.75) Hepatitis B cannot be treated (ref. Yes)1.14 (0.78,1.68) People avoid those with hepatitis B (ref. No)0.90 (0.70,1.17) Hepatitis B infection can be lifelong (ref. No)0.95 (0.72,1.24) Hepatitis B causes cancer (ref. No)1.27 (0.93,1.75)Communication with Others Had discussed hepatitis B with family/friends (ref. No)1.34 (1.01,1.78) Employer had asked to go get test for hepatitis B (ref. No)2.05 (1.09,3.87) Doctor had recommended test for hepatitis B (ref. No)4.46 (3.36,5.93) Had asked doctor for test for hepatitis B (ref. No)8.37 (5.95,11.78)Note: ref. = referent; OR = odds ratio; CI =confidence intervalHosmer--Lemeshow Goodness-of-Fit test p-value is 0.64. Max rescaled R^2^ is 0.45

One belief about HBV was associated with testing---those who believed that people could die from HBV were less likely to have been tested (OR 0.47, CI 0.30, 0.75). Knowledge variables were not associated with testing; transmission knowledge score had a borderline significant association (OR 1.05, CI 0.97, 1.14). In an exploratory model that did not include the communication variables (data not shown), transmission knowledge score was associated with testing (OR 1.15, CI 1.07, 1.23). When we added the communication variables successively, the transmission knowledge score remained significant until respondent request for hepatitis B testing was added.

In the full model in Table [3](#Tab3){ref-type="table"}, those who had discussed hepatitis B testing with family or friends (OR 1.34, CI 1.01, 1.78) and those whose employer had requested that they be tested (OR 2.05, CI 1.09, 3.87) were more likely to have had testing. Physician recommendation for hepatitis B testing was strongly associated with test receipt (OR 4.46, CI 3.36, 5.93). Respondent request for hepatitis B testing was also strongly associated with test receipt (OR 8.37, CI 5.95, 11.78).

DISCUSSION {#Sec9}
==========

This study shows that the rate of self-reported hepatitis B testing among Vietnamese Americans is low at 62%. Factors related to lack of testing in multivariable analysis included living in the DC area, age 30--49 years, having lived in the US for \>10 years, speaking Vietnamese less than fluently, having a lower household income, and thinking that HBV can be deadly. Factors most strongly associated with testing were physician recommendation and respondent request for it.

The reported testing rate of 62% is comparable to two population-based face-to-face surveys in Seattle (64% among 345 Vietnamese men and 68% among 370 Vietnamese women).[@CR24],[@CR25] A population-based study conducted in 2006 of 1,696 Vietnamese Americans in King County, WA, three counties in CA (Los Angeles, Orange, and Santa Clara) and Lowell, MA reported a testing rate of 62.6%.[@CR26] These studies also used self-reports, though the validity of such self-reports is unknown. Among Chinese Americans, self-reports of hepatitis B testing may be unreliable [@CR27]. Self-reports may lead to over-reporting due to respondents' confusing hepatitis B testing with tuberculosis (TB) testing (because of the use of the letter "B") or, confusing it with other routine blood tests (such as liver function, diabetes, or cholesterol tests), or having a heath care provider order an incorrect screening test (i.e., not ordering HBsAg). Self-reports may lead to under-reporting due to respondents' having been tested for hepatitis B but not being informed of results, or not remembering the testing. However, unless under-reporting is more common than over-reporting, based on the similar rates in this study and the other three population-based studies, up to two-thirds of Vietnamese Americans reported having received a hepatitis B screening test.

Knowledge of modes of transmission was high for sharing needles and childbirth, moderate for sharing toothbrushes, but low for sexual intercourse. Given the high prevalence of HBV in this population and the high infectivity, the limited knowledge about modes of transmission, particularly for sexual intercourse, is concerning. In addition, a majority of respondents in this and other studies thought incorrectly that food or respiratory droplets could spread HBV; they may undertake the wrong preventive behaviors. The rate of hepatitis B vaccination receipt was disappointingly low at 26%; a 2006 study also documented a low vaccination rate (36%).[@CR26] Thus, prevention of hepatitis B transmission remains a priority in this population, with a need for better education about safer sex and better vaccination coverage.

In multivariable analyses, those who lived in the US for \>10 years and those who spoke Vietnamese less than fluently were less likely to have had hepatitis B testing. This seems surprising since recent Vietnamese immigrants are less likely to receive other preventive services.[@CR28],[@CR29] It is unlikely that they were tested in Vietnam since efforts to control HBV there have been focused on infant vaccination (started only in 2003) and there is no coordinated testing program.[@CR30] One possible explanation may be that efforts to promote testing and vaccination in the US have focused on more recent immigrants. Since 1996, US immigration laws have required hepatitis B vaccination for those applying for immigration to the US.[@CR31] Although this requirement does not apply to refugees at entry, it does apply to those adjusting their status to permanent residence. In addition, recent immigrants may be receiving medical care in immigrant and/or refugee clinics, where the providers may be more aware of the need for hepatitis B testing in this population.

Knowledge of transmission was associated with hepatitis B testing in exploratory models but not when respondents\' request for the test was added. This suggests that those with the most knowledge about transmission were more likely to request the test. The only belief that was significant was the belief that hepatitis B can be deadly, and it was associated with lack of testing. This is the opposite of what has been found in other studies of Asian Americans.[@CR24],[@CR32],[@CR33] Further research is needed to understand if this question is a measure of fatalism or perceived severity and if such constructs work differently among different Asian populations.

Having health insurance or a regular doctor was not associated with hepatitis B testing, but physician recommendation was strongly associated with testing, a finding similar to prior studies among Vietnamese and other Asian American groups.[@CR24],[@CR25],[@CR32],[@CR34] This indicate that having access to health care is not sufficient; having a physician who is informed enough to offer hepatitis B testing is crucial. The factor most strongly associated with hepatitis B testing was respondent request for it, a finding that was found among Chinese Americans in Seattle; the association of request with receipt has been found for other preventive services among Vietnamese Americans.[@CR34]-[@CR36] Informing Vietnamese Americans about hepatitis B and empowering them to ask their physician for the test through a media campaign may be one way to increase the rate of hepatitis B testing. Another potential intervention would be to educate physicians about the need for hepatitis B testing and how to offer the test in a culturally appropriate manner to this patient population. These findings and recommendations are consistent with the conclusions and recommendations made by the Institute of Medicine in its recent report on hepatitis B.[@CR2]

In addition to self-reporting, this study has several limitations. Survey questions do not clarify if testing was performed in the US or elsewhere (though the primary goal of this baseline study was to identify factors associated with non-receipt of testing). It is a cross-sectional study and thus no causal inferences can be made. The use of telephone (landline) surveys potentially limits the generalizability of the study findings. There has been no study conducted on differences between Vietnamese Americans who do not have landlines compared to those who do. Other limitations to generalizability are the limited response rates and the fact that characteristics of non-respondents were not assessed. Low response rates do raise questions of non-respondent bias. Response rates to community-wide telephone surveys have been declining, and the response rates in this study is comparable to studies such as the California Health Interview Survey (26.9% in 2005 and 18.7% in 2007) and the Behavioral Risk Factor Surveillance System Survey (24.1% for California, 19.9% for DC in 2007).[@CR37],[@CR38] Nonetheless, this study was a population-based survey of two major population centers of Vietnamese in America, and the findings may be more generalizable than other studies limited to a single area. Limited comparisons to the 2000 Census data for the Vietnamese in the US show that the sample had a higher proportion of women and higher educational level but similar in proportion of those who were foreign-born and in household income.

There is general consensus that there is a need for innovative and effective outreach programs to target at-risk populations about hepatitis B.[@CR2] However, the literature on effective outreach interventions to promote hepatitis B testing among Asian Americans remains sparse.[@CR39] We have previously shown in controlled trials among Vietnamese Americans that culturally targeted health education can improve receipt of screening tests such as the Pap test and mammography [@CR29],[@CR40]-[@CR43] and receipt of hepatitis B vaccination among children.[@CR44] The low rate of hepatitis B testing reported by Vietnamese American adults in this study reinforces the need for interventions to educate this population about hepatitis B, including its transmission, testing and vaccination,[@CR39],[@CR45] and to educate their physicians about the importance of offering hepatitis B testing to this population. Such efforts are currently being implemented,[@CR22],[@CR23],[@CR39] and the findings of from this study will help to create effective interventions to reduce the burden of hepatitis B among Asian Americans.
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